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[Claim(s)] 

[Claim 1] The abrasive tools characterized by making thin plate-like pan material have intervened between the 
aforementioned polisher and the aforementioned elastic body in the abrasive tools equipped with the tool pedestal 
which attaches the elastic body, the aforementioned polisher, and the aforementioned elastic body holding a polisher 
and tins polisher, 

[Claim 2] The aforementioned plate-like pan material is an abrasive tools according to claim I characterized by 
being easily formed in the perpendicular orientation possible [ deformation ) to the field. 

[Claim 3] The aforementioned plate-like part material is an abrasive tools according to claim 1 or 2 characterized by 
being flat spring. 

[Claim 4) The aforementioned flat spring is an abrasive tools according to claim 3 characterized by being formed by 
metal sheet metal material, such as SUS material with a thickness of about 0.03 -0.2mm, spring steel material, and 
phosphor-bronze material. 

[Claim 5] The abrasive tools according to claim I characterized by being resin web materials, such as a polyurethane 
foaming sheet whose aforementioned plate-like part material is the thickness of about 0,2- 1mm. 
[Claim 6] both the aforementioned polisher and the aforementioned elastic body consist of a wafer which the 
plurality became independent of - having — the above - the abrasive tools according to claim 1 or 2 characterized 
by being attached in the position which corresponds on both sides of thin plate-like pan material, respectively 
[Claim 7] The wafer which the plurality which constitutes the aforementioned polisher and the aforementioned 
- clastic body became independent of is an abrasive tools according to claim 6 characterized by canying out 
arrangement formation independently on the same periphery. 

[Claim 8] The aforementioned plate-like pan material is an abrasive tools according to claim 6 or 7 characterized by 
being formed by metal sheet metal material, such as SUS material, spring steel material, and phosphor-bronze 

material. . * . 

[Claim 9] The aforementioned plate-like part material is an abrasive tools given in the claim 6 characterized by 
forming the slit in positions other than the site in which two or more wafers which constitute the aforementioned 
polisher are attached, or any 1 term of 8. 

[Claim 10] The aforementioned plare-like part material is an abrasive tools given in the claim 6 characterized by 
connecting two or more sites in which wo or more wafers which constitute the aforementioned polisher are attached 
by the part, respectively, or any 1 terrn of 9. 

[Claim 1 1] The aforementioned elastic member is an abrasive tools given in the claim 1 characterized by being 
formed with rubber, such as polychloroprene rubber and silicone rubber, or sponge-like rubber, or any 1 term of 10, 
[Claim 12] In the abrasive tools equipped with the tool pedestal which attaches the elastic body, the aforementioned 
polisher, and the aforementioned elastic body holding a polisher and this polisher The independent polisher wafer 
and the independent piece of the elastic section of the plurality which constitutes the aforementioned polisher and 
the aforementioned elastic body, respectively, It has the plate-like part material of the shape of a grid which consists 
of a joining segment which connects a part for parts for two or more attaching part which hold two or more 
aforementioned polisher wafers, respectively, and this attaching part. The aforementioned polisher wafer and the 
aforementioned piece of the elastic section are an abrasive tools characterized by being attached so that it may 
correspond on both sides of a part for the attaching part of the aforementioned plate-like part material, respectively. 
[Claim 13] two or more aforementioned pieces of the elastic section - each — the abrasive cools according to claim 
12 characterized by falling in the right-angled orientation to the orientation of a load, falling on the side for 
prevention, and preparing a prevention wall in it 

[Claim \A] The aforementioned piece of the elastic section is an abrasive tools according to claim 12 or 13 
characterized by being formed by rubber, such as polychloroprene rubber and silicone rubber, sponge-like rubber, or 
foaming resin material. 

[Claim 15] The aforementioned piece of the elastic section is an abrasive tools according to claim 12 or 13 
characterized by being formed with coiled spring. 

[Claim 16] In the abrasive tools equipped with the tool pedestal which attaches the elastic member and the 
aforementioned polisher holding a polisher and this polisher, and the aforementioned elastic member The plate-like 
part material of the shape of a grid which consists of a joining segment which connects a part for parts for two or 
more attaching part which hold the independent polisher wafer and two or more of these polisher wafers of the 
plurality which constitutes the aforementioned polisher, respectively, and this attaching part, The abrasive tools 
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characterized by having iwo or more cylinder meanses arranged independently in the aforementioned tool pedestal 
possible [ a move ] as the aforementioned elastic member corresponding to a part for the attaching pan of the 
aforementioned plate-like part material, respectively. 

[Claim 17] The aforementioned plate-like part material is an abrasive tools given in the claim 12 characterized by 
being formed by metal sheet metal material, such as SUS material, spring steel material, and phosphor-bronze 
material, or any 1 term of 16. 

[Claim 18] The aforementioned plate-like part material is an abrasive tools given in the claim 12 characterized by 
forming more thickly than other fractions only a part For the attaching pan holding the aforementioned polisher 
wafer, or any 1 term of 17- 

[Claim 19] The aforementioned polisher is an abrasive tools given in the claim 1 characterized by being formed by 
the pitch, foaming polyurethane, silicone rubber, or the fluororesin, or any 1 term of] 8. 
[Claim 20] The abrasive tools characterized by forming the aforementioned elastic body in the shape of zona 
orbicularis in the abrasive tools equipped with the tool pedestal which attaches the elastic body, the aforementioned 
polisher, and the aforementioned elastic body holding a polisher and this polisher while the outer diameter of a tool 
and a concentric circle-like lobe are prepared in a pan for the center section of the aforementioned tool pedestal, 
making the elastic body of the shape of this zona orbicularis fit into the aforementioned lobe, and having arranged 
the aforementioned polisher in the elastic body of the shape of this zona orbicularis. 

[Claim 21] The abrasive tools characterized by preparing the outer diameter of a tool, and an annular concentric 
circle-like lobe along with the periphery section of the aforementioned tool pedestal, making the aforementioned 
clastic body fit in in this annular lobe in the abrasive tools equipped with the tool pedestal which attaches the elastic 
body, the aforementioned polisher, and the aforementioned elastic body holding a polisher and this polisher, and 
having arranged the aforementioned polisher in the aforementioned elastic body. 

[Claim 22] The amount of ejection of the aforementioned lobe is an abrasive tools according to claim 20 or 21 
characterized by the thing low at least 1mm or more compared with the thickness of the aforementioned elastic 
body. 

[Claim 23] It is an abrasive tools given in the claim 20 characterized by for the aforementioned elastic body 
consisting of with a JIS .degree of hardness of about 15 to 30 polychloroprene rubber, or a resin, and the 
aforementioned polisher consisting of a pitch, foaming polyurethane, silicone rubber, or a fluororesin, or any 1 term 
of 22. 

[Claim 24] It is the abrasive tools characterized by forming the aforementioned polisher in the shape of abbreviation 

zona orbicularis in the abrasive tools equipped with the tool pedestal which attaches the elastic body, the 

aforementioned polisher, and the aforementioned elastic body holding a polisher and this polisher, and being 

arranged along with the periphery section of a tool on the aforementioned elastic body. 

[Claim 25] It is the abrasive tools according to claim 24 characterized by for the aforementioned elastic body 

consisting of with a JIS degree of hardness of about 30 polychloroprene rubber or a resin, and the polisher of the 

shape of aforementioned abbreviation zona orbicularis consisting of resin material, such as a pitch with 1 / about 

five to 1/20 width of face of the diameter of a tool, foaming polyurethane, or a tetrafluoroethylene resin. 

[Claim 26] The aforementioned abrasive tools is an abrasive tools given in the claim 1 characterized by being 

formed in a minor diameter rather than the processed field of a workpiece, or any 1 term of 25. 

[Claim 27] The aforementioned abrasive tools is an abrasive tools given in the claim 1 characterized by being 

formed with a twice [ more than ] as many diameter as the wave of the small period which he is [ small period ] a 

minor diameter and wants to remove on a processed field from the processed field of a workpiece, or any 1 term of 

25. 
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[Brief Description of the Drawings] 

rDrawing 11 It is the cross section of the abrasive tools of the 1st example of this invention. 

[Drawing 2] It is the plan of pi ate -like pan material used for the abrasive tools of the 1st example of this invention, 
f Drawing 31 It is the cross section showing the modification of the abrasive tools of the 1st example of this 
invention. 
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[Drawing 4] (a) And (b) is drawing showing the mode which grinds tiie aspheric surface of the workpiece by the 
abrasive tools of the 1st example of this invention, and (c) Is drawing showing the mode which cames out the 
polishing elimination of the rippje of the workpiece by this abrasive tools. 

[Drawing 5) It is drawing showing the polishing scanning tracing to the processed field of the abrasive tools of the 
1st example of this invention. 

[Drawing 6] (a) is the cross section of the abrasive tools of the 2nd example of this invention, and (b) is the end view 
of a polisher in this abrasive tools. 

[Drawing 71 (a) And (b) is the plan of plate-like part material which can be used for the abrasive cools of the 2nd 
example of this invention. 

[Drawing 81 (a) is the cross section showing the modification of the abrasive tools of the 2nd example of this 
invention, and (b) is the end view of a polisher in the modification of this abrasive tools. 
[Drawing 91 (a) And (b) is drawing showing the mode which grinds the aspheric surface of the workpiece by the 
abrasive tools of the 2nd example of this invention, and (c) is drawing showing the mode which carries out the 
polishing elimination of the ripple of the workpiece by this abrasive tools. 

[Drawing 101 (a) is the cross section of the abrasive tools of the 3rd example of this invention, and (b) is the bottom 
view of this abrasive tools. 

[Drawing 1 11 It is drawing showing the mode which grinds the aspheric surface of the workpiece by the abrasive 
tools of the 3rd example of this invention. 

[Drawing 121 It is the cross section showing the modification of the abrasive tools of the 3rd example of this 
invention. 

[Prawing 331 It is the cross section showing other modifications of the abrasive tools of the 3rd example of this 
invention, 

[Drawing 141 It is the cross section showing other modifications of the abrasive tools of the 3rd example of this 
invention. 

[Drawing 151 It is the cross section showing other modifications of the abrasive tools of the 3rd example of this 
invention. 

[Drawing 16] It is the cross section of the abrasive tools of the 4th example of this invention. 

[Prawing 171 It is the cross section showing the modification of the abrasive tools of the 4th example of this 

invention. 

[Drawing I8J (a) is the cross section of the abrasive tools of the 5th example of this invention, and (b) is the plan of 
a polisher in this abrasive tools. 

[Drawing 191 It is the plan of other polishers in the abrasive tools of the 5th example of this invention. 
[Drawing 201 It is a cross section illustrating an example of the conventional abrasive tools. 
[Description of Notations] 

1 Abrasive Tools 

2 Polisher 

3 Plate-like Part Material (Flat Spring) 
3a Central segment 

3b Circumference segment 
3x Polyurethane foaming sheet 

4 Elastic Body 

5 Tool Pedestal 

3 1 Abrasive Tools 

12, 12x Polisher 

12a, 12xa Polisher wafer 

13, 13x Plate-like part material (flat spring) 
13a Segment 

13b Through hole 
13c Slit 

14 Elastic Body 

15 Tool Pedestal 

21 Abrasive Tools 

22 Polisher 

22a Polisher wafer 

23, 23x Plate-like part material (flat spring) 
23a, 23xa A part for an attaching pan 
23b, 23xb Joining segment 
24 Elastic Body 

24a The piece of the elastic section 

24x Coiled spring. 

25, 2Sx Tool pedestal 

26 Fall and it is Prevention Wall. 
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27 Cylinder Hole 

28 Pressure Room 

29 Movable Field 

3 1 , 3 Ix Abrasive tools 

32, 32x Polisher 

34, 34x Elastic body 

35, 35x Tool pedestal 

36 Lobe 

37 (Annular) Lobe 

41 Abrasive Tools 

42 Polisher 

42a The piece of the height 
42x Ring-like polisher 

44 Elastic Body 

45 Tool Pedestal 
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[0001] 

[The technical field to which invention belongs] this invention relates to the abrasive tools of a minor diameter 
rather than the processed field used in case the aspheric surface configuration of an optical element is especially 
ground about the abrasive tools used for the polishing equipment which grinds optica) elements, such as a lens and a 
mirror. 
[0002] 

[Description of the Prior Art] In the polishing manipulation for finishing precisely the front face of optical elements, 
such as a lens with a spherical-surface configuration or an aspheric surface configuration, and a mirror, many 
abrasive toolss which made the pitch the material at the polisher for the purpose of smoothing of the wave (ripple) of 
the small period to which the enhancement in the surface roughness of the machined surface of an optical element 
and the performance of an optical element are reduced remarkably are used. 

[0003] The conventional abrasive tools for grinding the aspheric surface configuration of these optical elements is 
constituted so that it may illustrate to drawing 20 , and the polisher 102 using the pitch which has two or more 
heightss in a polished surface is directly stuck on the elastic bodies 103, such as rubber supported by the tool 
pedestal (tool shank) 1 04. That by which the abrasive tools which this elastic body 1 03 is for the polisher 1 02 of an 
abrasive tools 101 enabling it to follow every location of an aspheric surface configuration, and is used in order to 
carry out smoothing of the wave (ripple) of the small period on the aspheric surface was formed in the minor 
diameter rather than the processed field of a workpiece is used. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the required deformation of a tool configuration becomes large 
in order curvature is large and for a processed field to change for every location when grinding the optical element 
with the big amount of aspheric surfaces In the conventional abrasive tools, the polisher was difficult to be formed 
in an elastic body in one, to regulate the deformation of a polisher and for an elastic body to be unable to move the 
front face of an elastic body freely moreover, for a whole surface ********** reason,, either, when a polisher is 
hard, but to secure big deformation. That is, when required deformation became large, to deformation, a tool could 
not be strong in rigidity, and could not imitate and deform into the configuration of a field with some aspheric 
surface configuration of a processed field, but the contact status in a tool would become uneven by the location, the 
pressure distribution in a tool will change with processed plane-field places, and there was a fault of degrading the 
configuration after polishing. 

[0005] For this reason, in order to make the polisher side of an abrasive tools imitate an aspheric surface 
configuration certainly, it is necessary to thicken thickness of an elastic body so that the degree of hardness of elastic 
bodies, such as rubber, may be lowered or deformation can be enlarged more. 
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[0006] However, there is a fact of being hard coming to carry out smoothing of the wave of the small period on a 
processed field as the degree of hardness of an elastic body used as a backup of a polisher becomes low. That is, the 
phenomenon in which a tool does not contact uniformly occurs to the kneading crowning which carried out 
smoothing and to say, and the fault that the smoothing efficiency of a wave is bad arises. It becomes impossible 
moreover, for ihe smoothing efficiency of a wave to fall, and to carry out smoothing of the wave the more, with 
some period of kneading which carried out smoothing and to say, while there is a fault that polishing time becomes 
long sharply, the more it makes the diameter of a tool small, although it can consider to make the diameter of a tooJ 
small in order to make configuration change of the aspheric surface follow. That is, in order to carry out smoothing 
of the wave efficiently, the diameter of a tool can seldom be made small, 

[0007] Moreover, the polisher which made the material the pitch used in the conventional abrasive tools is brittle. In 
a configuration like the conventional abrasive tools which has the fault of being easy to generate a crack and was 
especially mentioned above Since the pitch polisher is directly stuck on elastic bodies, such as rubber, stress acts on 
a pitch polisher by deformation of the elastic body by movement at the time of polishing, and it has the trouble 
where a polisher will destroy during polishing, Especially this phenomenon has the large influence by motion of the 
longitudinal direction at the time of polishing (the tool movement orientation), i.e., the stress of the shear 
orientation. 

[0008] Although a cure, such as making thickness of an elastic body thin, is also considered in order to raise the 
degree of hardness of an elastic body in order to lessen deformation of such longitudinal direction, or to lessen 
deformation of an elastic body and asymmetry, as mentioned above in this case, in order that the deformation of an 
elastic body may decrease, it becomes difficult to make a polisher follow the aspheric surface configuration of a 
workpiece, and to make it imitate. 

[0009] Thus, in case an aspheric surface configuration is ground, the elastic body fraction of an abrasive tools must 
satisfy the property which carries out phase conflict. 

[0010] Then, this invention aims at offering the abrasive tools which can follow curvature change of a processed 
field and can perform smoothing of the wave of a small period efficiently, without being made in view of the 
unsolved technical probrem which the above conventional techniques have, and producing the crack of a polisher, 
and a crash in case of polishing of the large aspheric surface configuration of curvature change. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the abrasive tools of this invention 
is characterized by making thin plate-like part material have intervened between the aforementioned polisher and the 
aforementioned elastic body in the abrasive tools equipped with the too] pedestal which attaches the elastic body, the 
aforementioned polisher, and the aforementioned elastic body holding a polisher and this polisher. 
[0012] In the abrasive tools of this invention, as for the aforementioned plate-like part material, it is desirable to be 
easily formed in the perpendicular orientation possible ( deformation ] to the field, and resin web materials, such as 
flat spring currently especially formed as plate-like part material by metal sheet metal material, such as SUS 
material with a thickness of about 0.03-0.2mm, spring steel material, and phosphor-bronze material, or a 
polyurethane foaming sheet with a thickness of about 0.2- J mm, can be used for it. 

[0013] in the abrasive tools of this invention, both the aforementioned polisher and the aforementioned elastic body 
consist of a wafer which the plurality became independent of - having — the above - it is desirable to be attached in 
the position which corresponds on both sides of thin plate-like part material, respectively, and, as for especially the 
wafer which the plurality which constitutes the aforementioned polisher and the aforementioned elastic body 
became independent of, it is desirable that arrangement formation is carried out independently on the same periphery 
[0014] In the abrasive tools of this invention, as for the aforementioned plate-like part material, it is desirable that 
the slit is formed in positions other than the site in which two or more wafers which constitute the aforementioned 
polisher are attached, and it is desirable that two or more sites in which two or more wafers which constitute the 
aforementioned polisher are attached are connected by the part, respectively. 

[0015] Furthermore, the abrasive tools of this invention is set to the abrasive tools equipped with the tool pedestal 
which attaches the elastic body, the aforementioned polisher, and the aforementioned elastic body holding a polisher 
and this polisher. The independent polisher wafer and the independent piece of the elastic section of the plurality 
which constitutes the aforementioned polisher and the aforementioned elastic body, respectively, It has the plate-like 
pan material of the shape of a grid which consists of a joining segment which connects a part for parts for two or 
more attaching part which hold two or more aforementioned polisher wafers, respectively, and this attaching part, 
and the aforementioned polisher wafer and the aforementioned piece of the elastic section are characterized by being 
attached so that it may correspond on both sides of a part for the attaching part of the aforementioned plate-like part 
material, respectively. 

[0016] the abrasive tools of this invention - setting — two or more aforementioned pieces of the elastic section - 
each - it is desirable to fall in the right-angled orientation to the orientation of a load, to fall on the side for 
prevention, and to prepare a prevention wall in it 

[0017] In the abrasive tools of this invention, the aforementioned piece of the elastic section can be formed by 
rubber, such as polychloroprene rubber and silicone rubber, sponge-like rubber, or foaming resin material, can also 
be formed with coiled spring, or can be again replaced with the aforementioned piece of the elastic section, and can 
also establish a movable cylinder means independently corresponding to each polisher wafer, respectively. 
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[0018] In the abrasive tools of this invention, only the amount of [ holding the aforementioned polisher wafer ] 
attaching part can also form the aforementioned plate-like pan material more thickly than other fractions. 
[0019] In the abrasive tools of this invention, a polisher can be fanned by the pitch, foaming polyurethane, silicone 
rubber, or the fluororesin. 

[0020] Furthermore, in the abrasive tools equipped with the tool pedestal which attaches the elastic body, the 
aforementioned polisher, and the aforementioned elastic body holding a polisher and this polisher, the abrasive tools 
of this invention forms the aforementioned elastic body in the shape of zona orbicularis while it prepares the outer 
diameter of a tool, and a concentric circle-like lobe in a part for the center section of the aforementioned tool 
pedestal, it makes the elastic body of the shape of this 2ona orbicularis fit into the aforementioned lobe, and is 
characterized by having arranged the aforementioned polisher in the elastic body of the shape of this 
[0021] Moreover, the abrasive tools of this invention prepares the outer diameter of a tool, and an annular concentric 
circle-like lobe along with the periphery section of the aforementioned tool pedestal, makes the aforementioned 
elastic body fit in in this annular lobe in the abrasive tools equipped with the tool pedestal which attaches the elastic 
body, the aforementioned polisher, and the aforementioned elastic body holding a polisher and this polisher, and is 
characterized by having arranged the aforementioned polisher in the aforemenrioned elastic body* 
[0022] As for the amount of ejection of the aforementioned lobe, in the abrasive tools of this invention, it is 
desirable that it is low at least 1mm or more compared with the thickness of the aforementioned elastic body, 
[0023] Furthermore, in the abrasive tools equipped with the tool pedestal which attaches the elastic body, the 
aforementioned polisher, and the aforementioned elastic body to which the abrasive tools of this invention holds a 
polisher and this polisher, the aforementioned polisher is formed in the shape of abbreviation zona orbicularis, and is 
C characterized by being arranged along with the periphery section of a tool on the aforementioned elastic body. 

[0024] In the abrasive tools of this invention, the aforementioned elastic body consists of with a JIS degree of 
hardness of about 30 polychloroprene rubber or a resin, and, as for the polisher of the shape of aforementioned 
abbreviation zona orbicularis, it is desirable to consist of resin material, such as a pitch with 1 / about five to 1/20 
width efface of the diameter of a tool, foaming polyurethane, or a tetrafluoroethyJene resin. 
[0025] It is characterized by forming the abrasive tools of this invention in a minor diameter rather than the 
processed field of a workpiece, and is characterized by being formed with a twice [ more than ] as many diameter as 
the wave (ripple) of the small period which he is [ small period J a minor diameter and wants to remove on a 
processed field from the processed field of a workpiece further. 
[0026] 

[Function] [ when curvature change grinds processed fields, such as the big aspheric surface, according to the 
abrasive tools of this invention ] a polisher polished surface Even if curvature is the processed field which changes a 
lot, the configuration of a processed field can be followed smoothly. The whole processed field surface can be 
ground uniformly, without the whole polisher polished surface surfaces hitting a processed field uniformly, and 
producing a configuration degradation, further a polisher polished surface Without following in the shape of [ of the 
wave of a small period ] a toothing, smoothing of the wave can be carried out efficiently and the aspheric surface 
configuration of optical elements, such as a lens and a mirror, can be ground with high precision. It is enabled to 
carry out smoothing of the wave easily and more efficiently by making the diameter of a tool into twice [ more than 
] the period of a wave especially. 

[0027] Furthermore, in case it grinds, using a pitch as a polisher, deformation of the pitch polisher by the shearing 
force of the longitudinal direction to produce can be suppressed, and the crack of a pitch polisher and a crash can be 
prevented. 

[0028] Moreover, although an elastic body can also be constituted from apiece of the elastic section which the 
plurality became independent of similarly and can transform these perpendicularly easily while a polisher is 
constituted from a polisher wafer which the plurality became independent of By attaching in the flat spring made 
into the structure which seldom deforms into longitudinal direction Deformation of a polisher polished surface can 
be enlarged and it can follow smoothly quickly also to a big configuration change of a processed field, a polisher 
polished surface Smoothing also of the wave can be carried out further efficiently, without being able to carry out 
uniform polishing to a processed field in whole surface homogeneity, and causing the configuration change by 
polishing, in order to imitate and deform into the configuration of a processed field. 

[0029] Also furthermore, by making grid-like plate-like pan material intervene between the elastic bodies Which 
consist of a piece of the elastic section which the polisher which consists of a polisher wafer which the plurality 
became independent of, and the plurality became independent of Similarly, deformation of a polisher poshed 
surface can be enlarged and it can follow smoothly quickly to a big configuration change of a processed field, a 
polisher polished surface Since it imitates and deforms into the configuration of a processed field, uniform polishing 
can be performed and also smoothing also of the wave can be carried out efficiently. 

[0030] Moreover, by making a polisher into the shape of zona orbicularis, a polisher polished surface contacts in the 
shape of a line contact to a processed field, even if it is a light load, deformation of it becomes possible easily, even 
if curvature is the processed field which changes a lot, it can follow the configuration of a processed field smoothly, 
and uniform polishing is possible for it and it can also make smoothing of a wave good. 
[0031] - 

[Embodiments of the Invention] The gestalt of operation of this invention is explained based on a drawing* 
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[0032] Drawing 1 is a cross section of the abrasive tools of the 1 st example of this invention, drawing 2 is a plan of a 
flat spring fraction used for the abrasive tools of the 1st example of this invention, and drawing 3 is a cross section 
showing the modification of the abrasive tools of the 1st example of this invention. 

[0033] The abrasive tools 1 of this example consists of a polisher 2, thin plate-like part material 3, an elastic body 4, 
and a tool pedestal (tool shank) 5 so thai it may illustrate to drawing 1 , and it is a metal etc. r and the tool pedestal 5 
is formed in the shape of [ which has a diameter of the parvus enough to the processed field of a workpiecc ] a 
circular cylinder, and sets the diameter of a tool to phi20mm. It is the configuration that the elastic body 4 to which 
it is thin from the polychloroprene rubber which is 2mm r the metal plate (only henceforth flat spring) 3 of the shape 
of flat spring whose thickness as still thin plate- like part material is about about 0.05mm, and the polisher 2 formed 
in the pitch whose thickness is 0.5mm were stuck on the field which counters with the workpiece of the tool pedestal 
5 one by one. 

[0034] It is formed from six circumference segment 3b which encloses central segment 3a and it, and central 
segment 3a and six circumference segment 3b are connected by band form 3c of the thin orientation of a path, 
respectively, and six circumference segment 3b is connected by 3d of the band forms of the hoop direction with 
adjoining respectively thin circumference segments so chat the flat spring 3 as thin plate-like part material may be 
illustrated to drawing 2 . Such central segment 3a, circumference segment 3b 7 and 3d of orientation band form of 
path 3c and hoop-direction band forms are produced by carrying out the etching manipulation of the phi20mm sheet 
metal of one sheet. With such a configuration, although flat spring 3 can deform into a perpendicular direction (it is 
the right-angled orientation to a flat spring side), and torsion easily, it has the structure which seldom deforms into 
longitudinal direction (the same orientation as a flat spring side), and a circumferencial direction. Moreover, as 
( quality of the material of flat spring 3, SUS, spring steel, or phosphor bronze can be used, and the thickness has 

about 0.03-0.2 desirablemm. 

[0035] It sandwiches the imprint plate according to the convex pattern between an imprinted type and a tool, sets it 
by the tool pedestal which attaches a pilch, and the pitch which constitutes a polisher 2 heats a pitch to the softening 
temperature, and it is the polisher which has the configuration pattern which consists of two or more heightss, and it 
is formed [ imprints a pitch and J in the tool pedestal 5 side. In this case, the elastic bodies 4, such as rubber, are 
beforehand printed on the tool pedestal 5 side, and the fiat spring 3 of a configuration which is illustrated on an 
elastic body 4 in drawing 2 is further stuck by adhesives. In order to improve the reliability of adhesion more, the 
pitch of the shape of a liquid beforehand melted to the solvent may apply to the pitch molding side of this flat spring 
3 uniformly; and the imprint molding of the pitch may be carried out on it. 

[0036] The abrasive tools 1 of this example is constituted as mentioned above, and is flexible between a polisher 2 
and the elastic body 4 to shaft orientations (orientation which pushes a tool against a polished surface-ed). By 
making the flat spring (metal plate) 3 as thin place-like part material which has an intensity (rigidity) in longitudinal 
direction (the movement orientation of polishing) intervene There is also no possibility of saying that a pitch 
polisher destroys with shearing force during polishing, and even when curvature grinds the aspheric surface which 
changes a lot, it is enabled to contact a polisher to a processed field uniformly. 

[0037] Namely, when grinding processed field L from which curvature is changing partially in the location which 
the configuration of processed field L is the aspheric surface, and is ground using the abrasive tools 1 of this 
example so that it may illustrate to (a) of drawing 4 , and (b), it sets. Since there is almost no rigidity in shaft . 
orientations, fiat spring 3 is as unchanging as the case where a polisher is directly fabricated to an elastic body, and 
an elastic body 4 achieves sufficient duty and deforms it in accordance with the configuration of a processed field 
also by the light toad. Thereby, even if a polisher polished surface is processed field L from which curvature 
changes, it can follow the configuration of processed field L smoothly, and the whole polisher polished surface 
surface hits processed field L uniformly, and it can grind the whole surface uniformly. Even if it grinds a field where 
the curvature of processed field L changes with locations by this, the configuration precision after polishing can be 
finished with high precision. Moreover, smoothing of the wave can be carried out, without following a polisher 2 in 
the shape of [ of a wave ] a toothing to the wave (ripple) with 1/2 or less periodic (pitch) P of diameter D of a tool by 
operation with the flat spring 3 as plate-like part material, and the elastic body 4 so that it may illustrate to (c) of 
drawing 4 . 

[0038] The scanning tracing which is illustrated to drawing 5 performed uniform elimination by making a processed 
field L top scan completely, carrying out titubadon movement according to the tirubation device in which an 
abrasive tools is not illustrated, in case of actual polishing. Here, the result same [ movement of an abrasive tools ] 
as orbital motion was obtained. Moreover, it is also possible to grind combining revolution of an abrasive tools and 
rotation movement so that the polishing speed of the whole contact surface surface of a polisher may become fixed, 
[0039] Thus, in case it grinds, relative velocity arises between processed field L and a polisher (pitch), shearing 
force occurs in connection with it, and the elastic body 3 which consists of the above-mentioned polychloroprene 
rubber with this shearing force deforms into longitudinal direction greatly. However, it is placed between the 
boundary fractions of the polisher 2 and the elastic body 4 which consist of a pitch by fiat spring 3, and the force 
into which it is going to make this fiat spring 3 transform a polisher 2 is held. For this reason, a polisher 2 cannot 
deform greatly and the crack of a polisher (pitch) 2 can be prevented. 

[0040] Moreover, it can replace with the flat spring 3 as thin plate-like part material in the example mentioned 
above, and polyurethane foaming sheet 3x with a thickness of 0.2mm - about 1mm can also be used so that it may 
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illustrate to drawing 3 * The shearing force of the longitudinal direction produced at the time of a polishing 
manipulation is received with the tensile strength of polyurethane foaming sheet 3x. 

[0041] In the case of this modification, the elastic bodies 4 7 such as rubber, are printed beforehand at the tool 
pedestal 5 side, and polyurethane foaming sheet 3x with a thickness of 0.5mm is stuck by adhesives by phLZGmm on 
it. And the pitch 2 as a polisher is formed like the example mentioned above after thai. 

[0042] In addition, other things may be used as long as it has the property (affinity with tensile strength, flexibility, 
adhesives, and a pitch) which is not limited to a polyurethane foaming sheet and is equivalent to it as plate-like part 
material 3x made to intervene between a pitch 2 and the elastic body 4, 

[0043] In the example illustrated to the drawing 1 and the drawing 3 as mentioned above Between the pitch of an 
abrasive tools, and an elastic body, are flexible to shaft orientations (orientation which pushes a tool against a 
polished surface-ed). Since it is the flat spring which has an intensity (rigidity) in longitudinal direction (the 
movement orientation of polishing), or the configuration which put the sheet When the workpiece of the aspheric 
surface configuration from which curvature is changing in local was ground, as there was also no possibility of 
saying during polishing that a pitch polisher is destroyed by shearing force, and it mentioned above As opposed to 
the wave which can follow the aspheric surface configuration of a processed field smoothly, can be made to meet it, 
can grind a processed field uniformly, and has 1/2 or less period (pitch) of the diameter of a tool further A polisher 
polished surface can cany out smoothing of the wave, without following in the shape of [ of a wave ] a toothing. 
[0044] Next, the abrasive tools of the 2nd example of this invention is explained with reference to the drawing 6 or 
the drawing 9 - 

[0045] (a) of drawing 6 is the cross section of the abrasive tools of the 2nd example of this invention, ** (b) is the 
end view of a polisher in this abrasive tools, (a) of drawing 7 and (b) are the plans of plate-like part material which 
can be used for the abrasive tools of the 2nd example of this invention, (a) of drawing 8 is the cross section showing 
the modification of the abrasive tools of the 2nd example of this invention, and ** (b) is the end view of the polisher 
of 

[0046] In (a) of drawing 6 t and (b) the abrasive tools 1 1 of this example It consists of a polisher 12, thin plate-like 
pan material (metal plates, such as flat spring) 13, an elastic body 34, and a too] pedestal (tool shank) 15. the tool 
pedestal 1 5 It is formed in ihe shape of [ which has a diameter of the parvus enough to the processed field of a 
workpiece with the magnetic substance, such as a metal, ] a circular cylinder Furthermore, it is desirable to have a 
twice [ more than ] as many diameter as the period (pitch) of kneading which was removed on the processed field 
and to say (refer to (c) of drawing 9 ), for example, when the period of a wave is 10mm, the diameter of a tool is 
made more than phi20mm. 

[0047] Thickness uses the pitch formed in 0.5mm - 1mm for the polisher 12 used for the abrasive tools of this 
example, and this polisher 12 is constituted from the polisher wafer 12a by which split arrangement was carried out 
by six equivalent to two or more polisher wafer 12a which became independent to the circumferencial direction, i.e., 
the configuration separated from the center section by two or more lines prolonged in a radial, so that it may 
illustrate to (b) of drawing 6 - And it is formed in six piece of the elastic section 14a (not shown) by which split 
arrangement was carried out like [ the elastic body 14 to which it is thin from the polychloroprene rubber which is 
3mm ] the polisher 12, 

[0048] As for the flat spring 13 as plate-like pan material inserted and crowded between a polisher 12 and the elastic 
body 14, the flat spring of SUS whose thickness is about 0.05mm is used. By this flat spring 13, polisher wafer 12a 
and piece of the elastic section 14a which were divided into plurality do not move independently completely, 
respectively, but they are constituted so that a polisher may be one and it may act as one tool. 
[0049] In this example constituted as mentioned above, by dividing the polisher 12 and the elastic body 14 into a 
plurality, deformation can be enlarged compared with the conventional abrasive tools, and even if a polisher 
polished surface is a processed field where curvature is different, it can follow the configuration of a processed field 
smoothly, so that it may illustrate to (a) of drawing 9 , and (b). By connecting two or more polisher wafer 12a and 
piece of the elastic section 14a by flat spring 13, and two or more polisher wafeT 12a As opposed to the wave which 
has 1/2 or less periodic (pitch) P of diameter D of a tool in order that each may not move independently separately 
and it may act [two or more polisher wafer 12a is united and ] Smoothing of the wave can be carried out, without 
falling the smoothing efficiency of a wave, even if a polisher 12 will act on a wave m one and a polisher 12 
compares with the conventional example of one, so that it may illustrate to (c) of drawing 9 . Thus, even when the 
amount of aspheric surfaces is large and the curvature of a processed field grinds the field which changes with the 
locations a lot, there is no configuration change and smoothing of the wave can be carried out further. 
[0050] Moreover, as quality of the material of a polisher 12, foaming polyurethane rubber and the silicone rubber 
other than a pitch can also be used, and the rubber of the shape of other sponge which is polychloroprene rubber, 
silicone rubber, etc. as an elastic body can be used. 

[0051] Moreover, it is also possible to consider as the configuration which can change enough to the variation of a 
configuration so that SUS, spring steel, phosphor bronze, etc. can be used and it may illustrate to (a) or ** (b) of 
drawing 7 as quality of the material of the flat spring 13 as plate-like part material. 

[0052] Namely, flat spring 13 so that it may Illustrate to (a) or ** (b) of drawing 7 It ** i4 s to six segment 13a so 
that it may correspond to two or more separated polisher wafer 12a. such segment 13a It is divided by two or more 
slit 13c prolonged from through-hole 13b at a radial, respectively into the fraction corresponding to the fraction in 
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which neither through-hole 13b and the polisher wafer which were prepared in the cenxer section,, nor the piece of 
the elastic section is located. Each segment 13a of the flat spring 13 illustrated to (a) of drawing 7 Bach segment 13a 
of the flat spring 13 which it is connected in the periphery section located in the edge of slit 13c the surroundings of 
through-hole 13b of the center section, and is illustrated to ** (b) It is formed so that it may be mutually connected 
by a part of pars intermedia of slit 13c formed in the radial from ihrough-hole 13b of a center section. Although flat 
spring 13 can deform perpendicularly (it is the right-angled orientation to a flat spring side) easily by considering as 
such a configuration, it serves as the structure which seldom deforms into longitudinal direction (the same 
orientation as a flat spring side), and enables it to follow smoothly quickly also to a big configuration change of a 
processed field, 

[0053] Moreover, the configuration of a polisher can also be constituted so that it may illustrate to (a) of drawing 8 , 
and (b). That is, while separating into a circumferenciai direction, it dissociates also in the orientation of a path, and 
the number of independent polisher wafer 12xa can be made [ many J, and a big configuration change of the 
aspheric surface can also be followed still smoothly. At this time, the size of polisher I2x was made into the about 2 
times [ of the period of a wave ) diameter like the example mentioned above, and was set to phi2Qmm, Moreover, it 
can dissociate polisher wafer 12xa and in the shape of isomorphism, and elastic body 14x can also be divided into 
the same segment as polisher wafer 12xa of polisher 12x also in flat spring 1 3x. 

[0054] When illustrated to drawing 5 in case of the actual polishing using the abrasive tools constituted as 
mentioned above, while the abrasive tools carried out titubation movement similarly according to the titubation 
device not to illustrate, uniform elimination was performed by scanning a processed field top completely. 
[0055] As mentioned above, it sets in the example illustrated to the drawing 6 or the drawing 9 , It considers as the 
abrasive tools of a minor diameter rather than processed fields, such as a mirror and a lens, and has the pieces 14 and 
I4x of the elastic section which the plurality became independent of on the tool pedestal 15 of a disk configuration. 
This elastic body 14 and the flat spring 13 and 13x as plate-like pan material disc-like to I4x top, Flat spring 13, 
polisher wafer 12a which the plurality corresponding to the position of elastic bodies 14 and ) 4x became 
independent of on 1 3x, [ in case a processed field is ground by the abrasive tools 1 1 considered as the configuration 
which has the polishers 12 and 12x which consist of 12xas, when the amount of aspheric surfaces grinds greatly the 
processed field where curvature change is big by the location ] In order for a polisher polished surface to imitate and 
deform into the configuration of a processed field, uniform polishing can be carried out to a processed field in whole 
surface homogeneity, and the configuration change by polishing is not caused, Furthermore, smoothing of the 1/2 or 
less wave of the diameter of a tool made into the purpose can be carried out by the tool which has a twice [ more 
than ] as many diameter as the period of kneading which was removed on the processed field, and to say. That is, 
according to the abrasive tools of this example, it is enabled to grind optical elements, such as an aspheric lens, with 
a sufficient precision* 

[0056] Next, the abrasive tools of the 3rd example of this invention is explained with reference to the drawing 10 or 
the drawing 15 . 

[0057] (a) of drawing 10 is the cross section of the abrasive tools of the 3rd example of this invention, and ** (b) is 
the bottom view of this abrasive tools, 

[0058] In (a) of drawing 10 > and (b) the abrasive tools 2 1 of this example The plate-like part material 23 which 
consists of the joining segment 23b of the shape of a grid which connects two or more attaching part pan 23a and 
two or more of such attaching part part 23a which hold the polisher 22 and two or more polisher wafer 22a which 
consist of two or more independent polisher wafer 22a, respectively in all directions, It consists of the elastic body 
24 and the tool pedestal (tool shank) 25 which consist of two or more independent piece of the elastic section 24a, 
and the tool pedestal 25 consists of the magnetic substance, such as a metal, preferably, is formed in the shape of [ 
which has a diameter of the parvus enough to the processed field of a workpiece ] a circular cylinder, and sets the 
diameter of a tool to phi30mm, 

[0059] As polisher wafer 22a which constitutes the polisher 22 in the abrasive tools of this example, a path is stuck [ 
by using the pitch formed in the shape of / whose thickness is 0.5mm - 1mm / a cylindrical shape by phi4mm ], 
respectively on attaching pan pan 23a of the plate-like part material 23, and such polisher wafer 22a aligns in the 
shape of a grid. In addition, foaming polyurethane etc- can also be used for the quality of the material of polisher 
wafer 22a which constitutes a polisher 22 besides a pitch. 

[0060] Thickness is formed of flat spring, such as SUS which is 0.05mm, spring steel, or phosphor bronze, and 
consists of the joining segment 23b of the shape of a mesh which connects two or more attaching part part 23a 
which holds two or more polisher wafer 22a, respectively, and such attaching part part 23a in all directions, and the 
plate-like part materia] 23 holding polisher wafer 22a is formed in the shape of a grid, 

[0061] Moreover, it consists of polychloroprene rubber whose thickness is 3mm, silicone rubber, or sponge-like 
rubber, a path is formed in about [ phi4mm ] in the same configuration as polisher wafer 22a, and two or more piece 
of the elastic section 24a which constitutes an elastic body 24 is attached in the position corresponding to polisher 
wafer 22a on both sides of the plate-like part material 23, respectively, and is stuck on the tool pedestal 25, 
respectively, 

[0062] Thus, the elastic body 24 which consists of a polisher 22 which consists of two or more polisher wafer 22a, 
and two or more piece of the elastic section 24a is in the status stuck on the plate-like pan material 23 of the shape 
of a grid inserted and crowded among them, respectively, and is attached in the tool pedestal 25, Therefore, without 
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[0072) Next, the abrasive tools of the 4th example of this invention is explained with reference to the drawing 16 
and the drawing 17 . 

[0073] Jn drawing 16 , the abrasive tools 31 of this example consists of the elastic body 34 and the tool pedestal 3 5 
of the shape of the pitch 32 as a polisher, and zona orbicularis, the tool pedestal 35 is preferably constituted from the 
shape of a circular cylinder which has a diameter of the parvus to the processed field of a workpiece by the magnetic 
substance, such as a metal, and the diameter of atool may be phi20mm. Path philOmm and the lobe 36 with a height 
of 2mm are formed in the center section of the field which counters with the workpiece of the tool pedestal 35 by the 
shape of an outer diameter and a concentric circle of the tool pedestal 35, The zona-orbicularis-like elastic body 3 4 
is attached so that it may fit into the lobe 36 of the tool pedestal 35, jt is thicker than the amount of ejection of a lobe 
36 at least 1mm or more, the thickness is about 3mm, it is constituted by with a JIS degree of hardness of about 15 
to 30 polychioroprene rubber, or the resin, and the polisher 32 whose thickness is 0.5mm - 1mm (pitch) is fabricated 
on this elastic body 34, 

[0074] li has the configuration pattern which consists of two or more heightss, and the imprint plate according to the 
convex pattern is inserted between an imprinted type and a tool, and it is doubled with the tool pedestal 35 which 
attaches a pitch, this polisher 32 heats a pitch to the softening temperature, imprints a pitch and is fabricated at the 
tool pedestal 35 side. In this case, the elastic bodies 34, such as rubber, are beforehand printed on the tool pedestal 
35 side, 

[0075 J The abrasive tools 3 1 of this example constituted as mentioned above In the forcing orientation (it is the 
right-angled orientation to a polished surface) of a tool By making the elastic body 34 with a low zona-orbicularis- 
tike degree of hardness intervene, can deform easily and longitudinal direction (it is horizontally, Le.» the movement 
orientation of polishing, to a polished surface) is received. Since the deformation is regulated by the lobe 35 of tool 
pedestal 35 center, it is hard to transform the zona-orbicularis-like elastic body 34, and there is little lateral 
deformation. 

[0076] Therefore, the configuration of a processed field is the aspheric surface, and since the polished surface of a 
polisher 32 achieves sufficient duty and the elastic body 34 with a low degree of hardness deforms it also for a light 
load in accordance with the aspheric surface configuration of a processed field when grinding the workpiece from 
which curvature is changing partially in the location to grind, the whole polished surface surface of a polisher 32 con 
grind a processed field uniformly in a processed field Even if this grinds a field where the curvature of a processed 
field changes with the locations, the configuration precision after polishing can be finished with high precision. 
Moreover, by grinding, relative velocity arises between a processed field and a polisher (pitch) polished surface, and 
the lateral force acts on a polisher 32 and the elastic body 34 with the shearing force generated in connection with it. 
However, the concentric circle-like lobe 36 is formed in the center section of the tool pedestal 35 f and when this 
lobe 36 serves as the heart of the zona-orbicularis-like elastic body 34, deformation of the longitudinal direction (the 
movement orientation of polishing) of an elastic body 34 is pressed down few. That is, deformation of the 
longitudinal direction of the polisher 32 currently stuck on the elastic body 34 (pitch) is similarly pressed down by 
the lobe 36. Thereby, the crack of a pitch and breakdown which constitute a polisher can be prevented, Moreover, 
since elastic bodies, such as rubber with a low degree of hardness or a resin, are used in case a pitch is pushed 
against a processed field, in the forcing orientation of a tool, rigidity is low, and as mentioned above, when grinding 
the workpiece from which curvature is changing locally, in accordance with the aspheric surface configuration of a 
polished surface-ed, it deforms smoothly. 

[0077] Next, the modification of this example is illustrated to drawing 17 . This modification forms the annular 
concentric circle-like lobe 37 in one with tool pedestal 35x as a member which regulates deformation of an elastic 
body along with not a center section but the periphery section of tool pedestal 35x, it prints it on tool pedestal 34x so 
that elastic body 34x, such as disc-like rubber, may be fitted in in this annular lobe 37, and polisher (pitch) 32x with 
a thickness of 0 J-lmm is further fabricated on it. By the configuration which surrounds elastic body 34x, the 
annular lobe 37 of tool pedestal 35x regulates deformation of elastic body 34x by the shearing force of the 
longitudinal direction produced by polishing. 

[0078] Also in this modification, the same operation as the example illustrated to drawing 16 can be done so. 
[0079] Thus, by according to the abrasive tools of the 4th example of this invention, preparing a concentric circle- 
like lobe in the center section of a tool pedestal, and using this lobe as heart of the elastic body of the rubber with a 
low zona-orbicularis-like degree of hardness, or a resin Or an annular concentric circle-like lobe can be prepared in 
the circumference section of a tool pedestal, and deformation of elastic body longitudinal direction (the movement 
orientation of polishing) can be lessened by surrounding the elastic body with the disc-like low degree of hardness in 
this annular lobe. That is, to shaft orientations (orientation which pushes a tool against a polished surface-ed), it is 
flexible, and since it is the configuration which has an intensity in longitudinal direction (the movement orientation 
of polishing), even when grinding the aspheric surface from Which there is no possibility of saying that a pitch 
polisher is destroyed, and curvature changes with the shearing force produced during polishing, it is enabled to 
contact a polisher to a processed field uniformly. 

[0080] Next, the abrasive tools of the 5th example of this invention is explained with reference to (a) of drawing 18 , 
and (b). 

[0081] The abrasive tools 41 of this example is a small polishing load, and it enables it to make it learn in the 
processed field configuration of arbitrary curvatures simply in (a) of drawing 18 > and (b). It consists of the polisher 
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42, the elastic body 44, and the tool pedestal (tool shank) 45 which make a pitch a material, and the too] pedestal 45 
is formed with the magnetic substance, such as a metal of the shape of a circular cylinder which has a diameter of 
the parvus enough to the processed field of a workpiece preferably, and sets the diameter of a too) to phi20mm. The 
disc-like elastic body 44 to which it is thin from with a JTS degree of hardness of about 30 polychloroprene rubber 
by 2mm is attached in the field which counters with the workpiece of the tool pedestal 45, and the pitch polisher 42 
whose thickness is 0.5mm - 1mm is fabricated on this elastic body 44, This pitch polisher 42 is fabricated along with 
the periphery section of an elastic body 44 with a width of face [ of the diameter of a tool / 1 / about five to 1/20 
width of face ], and a thickness of 0.5-lmm in the shape of zona orbicularis. Specifically, it considers as the polisher 
which has the configuration pattern which set and arranged the width of face of l-2mm, and the spacing which is in 
the periphery section of an elastic body 44 about two or more band-like piece of the height 42a with a thickness of 
about 1mm so that it may illustrate to (b) of drawing 1 8 . The imprint plate according to such a convex partem is 
inserted berween an imprinted type and a tool, and it is doubled with the tool pedestal 45 which attaches a pitch, 
molding of a pitch heats a pitch to the softening temperature, imprints a pitch and is fabricated at the tool pedestal 45 
side. In this case, the elastic bodies 44, such as rubber, are beforehand printed on the tool pedestal 45 side. 
[0082] It is constituted as mentioned above, only two or more piece of the height 42a acts as a polisher at the time of 
polishing, and the abrasive tools 4 1 of this example can deform easily, even if the forcing force of a tool Is smalt. 
When grinding the workpiece from which curvature is changing partially in the location which the configuration of a 
processed field is the aspheric surface and is ground, in order to hit a processed field in the type almost near a line 
contact, Compared with the tool which carries out a field contact, a partial change of a pitch polisher polished 
surface can be suppressed small far. It is not necessary to lower the degree of hardness of the elastic body of an 
abrasive tools, and can deform in accordance with the configuration of the processed field of the aspheric surface 
also by the light polishing load, and a polisher polished surface can grind the whole surface uniformly in a processed 
field. Even if the curvature of a processed field grinds the field which changes with locations by this, the 
configuration precision after polishing can be finished with high precision. 

[0083] Thus, it becomes advantageous also to smoothing of a wave, without according to the abrasive tools of this 
example, damaging a pitch polisher in the case of polishing, since a polisher polished surface can be pushed against 
a processed field by the low polishing load, even if it is an elastic body with a degree of hardness high as mentioned 
above* 

[0084} Moreover, the modification of this example is illustrated to drawing 19 . Instead of a pitch being used for this 
modification, it forms polyurethane (foaming) with a thickness of about 0.5-lmm in the shape of a ring, and sticks 
this ring-like polisher 42x on the aforementioned tool pedestal. Moreover, if it con replace with polyurethane 
(foaming), a tetrafluoroethylene resin (Teflon) etc. can be used and it can be used as a polisher, the thing of other 
quality of the materials may be used, and it will not be limited to especially a pitch. 

[0085] Thus, it is brittle like [ when making polyurethane (foaming), a tetrafluoroethylene resin (Teflon), etc. into a 
polisher ] a pitch, and it is also possible for there to be no fault of being easy to generate a crack, for especially the 
elastic body as a backup not to need, since it moreover has the springiness of itself [ some ], but to stick on a tool 
pedestal side soon and to use it for it. 

[0086] Even when grinding the aspheric surface from which curvature changes, in order that the aforementioned 
polisher polished surface may contact a processed field uniformly in the shape of a line contact by the few polishing 
load according to the abrasive tools of the 5th example of this invention, flattery nature is good, therefore in order 
that there may also be little deformation of a polisher and it may end, there is also no problem that a pitch polisher 
will destroy during polishing. And it is not necessary to also make low the degree of hardness of the elastic body as 
a backup of a pitch polisher. Thus, since it can grind by the light load as a polisher using the tool with a high degree 
of hardness, the efficiency of smoothing of a wave can be gathered. 
[0087] 

[Effect of the Invention] [ as explained above, when curvature change grinds processed fields, such as the big 
aspheric surface, according to this invention ] a polisher polished surface Even if curvature is the processed field 
which changes a lot, the configuration of a processed field can be followed smoothly. The whole processed field 
surface can be ground uniformly, without the whole polisher polished surface surface's hitting a processed field 
uniformly, and producing configuration change, further a polisher polished surface Without following in the shape 
of [ of the wave (ripple) of a small period ] a toothing, smoothing of the wave can be carried out efficiently and the 
aspheric surface configuration of optical elements, such as a lens and a mirror, can be ground with high precision. 
Moreover, by making the diameter of a tool into twice [ more than ] the period of the wave of a small period, 
smoothing of the wave is carried out easily and more efficiently, and the thing of it can be carried out. 
[0088] Furthermore, in case it grinds, using a pitch as a polisher, deformation of the pitch polisher by the shearing 
force of the longitudinal direction to produce can be suppressed, and the crack of a pitch polisher and a crash can be 
prevented. 

[0089] Moreover, although an clastic body can also be constituted from a piece of the elastic section which the 
plurality became independent of similarly and can transform these perpendicularly easily while a polisher is 
constituted from a polisher wafer which the plurality became independent of By attaching In the flat spring made 
into the structure which seldom deforms into longitudinal direction Deformation of a polisher polished surface can 
be enlarged and it can follow smoothly quickly also to a big configuration change of a processed field, a polisher 



21/10 2004 12:25 FAX 0142675B29 SANTARELLI 



+ YOUNG & THOMSON i^oia/oia 



polished surface Smoothing also of the wave of a small period can be carried out further efficiently, without being 
able to cany out uniform polishing to a processed field in whole surface homogeneity, and causing the configuration 
degradation by polishing, in order to imitate and deform into the configuration of a processed field. 
[0090] Also furthermore, by making grid-like plate-like pan material intervene between the elastic bodies which 
consist of a piece of the elastic section which the polisher which consists of a polisher wafer which the plurality 
became independent of, and the plurality became independent of Similarly, deformation of a polisher polished 
surface can be enlarged and it can follow smoothly quickly to a big configuration change of a processed field, a 
polisher polished surface Since it imitates and deforms into the configuration of a processed field, uniform polishing 
can be performed and also smoothing also of the wave can be carried out efficiently. 

[0091] Moreover, by making a polisher into the shape of zona orbicularis, it contacts in the shape of a line contact to 
a processed field, even if it is a light load, deformation becomes possible easily, even if curvature is the processed 
field which changes a lot, the configuration of a processed field can be followed smoothly, uniform polishing is 
possible and the efficiency of smoothing of a wave can also be made good. 
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(54) [fg»B«>£f3;] Sf«XJ% 



(57) 

[ EPS ] fl*gf fccxfcfc <, #3*B»tt<WPF*K r« 1/ , 
5 fc »J 0!>¥fgf k&^iSe < iff ^ c is^T? * . b>X 

4 t/c ©£i*b 3 . fc J: t>'# y * o o ?v > 2 
T •£ fcsiftlX® L K A A, - XiCiiSt 1/ 'C ^*BXa L £B & 



V 



(b> 




(c) 




4 0 + fe J: ufnfflf&tteK 9 ftW 
*W*fcW*iA*cfci i 'c . iffia* y -> * ifria^fii**: 

*l*«:*»Kl*»?I||(C»«Snrc»* C 4 *4*«t* 
•SIS*® 1 Sa?&DSf&Xft. 

[|g*)f4] fffiiafcitfiai*, 0 3-0. 2 m 

niSoSUSH. ittbHtt, »J >'WfttftF«!>&mK 
ft-CJi2j&<*ft*cc>£ c 4 £4*tt4?*ga&iff3te4i09F 

[Ig*JS6] Ksa*'-)i' + feJ:t>H<Fi2lifil*:i*. 4<> 
&<r>*s:fc U fcJM±*6 SsjjS 3 ft. reH t 

^j^r^-ft-en^iS"^^^®^ tfw s>ft-c<,>& c 

3 *VC 6 C 4 ZftM 4 1 z&$&m 6 iBvx,0>$mxm* 

y > wmtw&m ?mtt x-^m. 3 <vc i * * c 4 
ttzsmme stefcrnastaapBSxA. 

[ lg*3S 9 ] gwSaMWtti*, mis * >J u * & 

O 9 ©l'Ttt&> 1 stcsa^^^xA. 
[is** 1 1 ) guaaiai^^t'tJt, * y £ a a ;fb> 2 
a. i-y 3>=fA^>2AS«:iix^^s^<7>=fAr'© 

.^tiri'&C 4&4$&4T£5il:*>!.i 1 1 OOl' 

[is*® i 2 ] * y w 4sx* y s.' + *«i#t*?g{4 

#4 S51B * y i' + fe,£ ^'85 ia&te&S: SR *J ft W £ XAfi 

etfiAfcwaxjitc-fe^^c, e5ia# y * fe^tfiasa 

*£0'9itttfvt&. fiiaj$g$:©* y ^^/hK-^ti-cn 

ai^&ft&tt^tfcolsttWttitwu una* y v-t- 

•c-nen^is-r •& j: 5 0 ftw- £4rci,>-s, c 4£#i& 
4T*wgxji. 
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[ii*«i3) Birsa«g88<z>?t«i^>t«>#ffll-*(ciSfs* 

l«Kttly*^#|*Kffln|»Jt««>»ft|S(!Jh»*Rt^&C: 
i^#mi-r*ii*3i 1 2ffi4St<WWSXSU 
[ 1 4 ] N£f» ttSW-li, * y o Q ^ u > j 

1 2'S felt 1 3 GttOBf XA. 

1 5 j sisai&tes&tfit, 3 a Mmx'zmz 

1 e ] * y ig^* y i' + asiii 
iisia* y ^ * fe j; vHSSMSJtttes * J tt** *i 
ses^it^fciaij^xAKfei^T:, H<iia# y 2^+ 
■*"-&1S*a>ttiLA:*y f »jg»4j??i<tf^t 

wmm t l/c . f5iaffi«7jsw*«>«»g|i»tc^(t. l- r -e 
n-en*feiz tJttBjtfetcmiaxaesKagggs 

20 a. 

ft. y>*«itt«B«i!>ftBfii«*t'c®asnx't**c4 4 
^iS4-?^>G#*)(B 1 2 C i e^^-rn^ i ini£s£,wi 
a>6S^x* 0 

[§g*« 1 8 ) Bisatgtfgpfti*, 8<iia# y + 
i iB{£ia$x(?>is^xm<, 

[ ii?t?3a i 9 j g5ia* y *s * it, t- * * , ^?sih y o 
t 2 o J * y v + isx* y i.' + 4?afi 

i#4H<iiai< y t fe J: t>H3l2?ati#:?:^0 ftt^-SXA* 

tffcft^fe^FgxAKfe^-c, psaxAS-a-wt 3 *^^ 

im^ttcC'ifii^Kg? ta* y + siggg 

40 2i] * y + i^* y * ^iite 

i*4S3ia* y f t fe J: ftW-SXAS 

tt^ttsSBrt teas §a$fite<* ^ s5c-& 3 a . mmmt ic g«sa 

[ ig*« 2 2 ) g5ia.^tBS|k^^ * tii USit iitaif fi#: 
<DJl*tCtt^-C:i- , w< i4> 1 mmfeLtiEt»C 4*4*844 

-r^ig*3S2 o sfei*2 i ia$x<^>PF!gXA, 

[sl*^2 3 ) SJSaieiil^Jt, J I 1 5 -3 0 

50 mt ©* y f a a 7- u > 3 as ?c t tmnvmf&s ti, 15 



3 

la 

is** 2 4 ] * y *> + tsk* u + &m$? 

[tt#9T2 5] msSBtefclt J ! SPSS OflgfO* io 
'J V 1 i*X*il<D 1 /5 - 1 / 2 0 *> 

m&m2 1 ) mm&xmit> t&fei&mt&isaM 
x o ^.'i^tr-ii^Aftjxia Jr<D^i u fci ^Mafti© ^ to 20 

*) <D 2 i&fcLb5Dg£ fo -C 5fM s n-c <, C £ £ 
"5" £ H*3f 1 ft (, > l, 2 5 <£H ^tl^ 1 ffitCJB*S©5»j£X 
H. 

[ 0 0 0 1 ] 

30 

[ 0 0 0 2 ] 

X(C 4<St ' TTti. ^^©f±_Bfffl<D3?ffitH § ©|°J± 

7fe^#^«)ttfe«:#l.<teT$^*/hHa§«Z>^t30 
{ 'J (D^mt&B&t Of. j4< >J WK far? * 

[ 0 0 0 3 ] Cft&0^#-^©#«a»««:WaSft'& 

fc«>®ae3fc(OBiEfxjaii. n 2 0 ccia^-r £ £ 5 fcfltas 
fc# y v * 1 0 2 it, x^E'S (ifti^>>) 1 0 4 N 

c<w*tt*i0 3«, wj*iai-o lcc^yf 
* 1 0 2^l*H^*©i®»Sgirc;:4>jgseo-5SJ: J >cc 

[ 0 0 0 4 ] 
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< gjoztcib. xmft^O'S&m&M'zwi^it < ft 
t - ^ *-<:«>, * «j i' *m »*g-&K: it. sj< y u + <z?^a 

[0005] citable. wapxRopjK'n^a*^ 

[0 00 6] #'Jf-K?>><5> ?r-'^i>tt-S» 

tt|*®BaR*s(6 < ft 4 U tctH -7 r tS*0IB±©/J « w 
<Z> -5 »3 a«FJgffc L/ < < ft £ £ *^*s* a . TT ft 

t^*>. ^itlkl/^^toDWSg^u-c, x^fei— tc 
*lftkL.ft^JgSR^#fe4:i,. ^ti o o>¥m\hf£®pmi> t 

ztc&it , xfl,s*/h$ < r * £ ^ 5 c £ 6n* 

^*!f£Ti- . n itf^n^wtcft < ft ^ £ t, * -5 ^ jfefts* 

•SiittC, ^JSffcl/fcC^toO^RItCi^-Ci*, V 
to 9 f tt 2>£t AS-C * ft < ft & , f ft t>% . 
A< ^to *J *^Ffi ffc-? ^fe^AC ti, & S »j x^S S 

[0007] afc, «*©»jsiiwe*rt*rffi<r»6ttr 
> ©si * . -r ftt> 'fet^^6)^•^•fS]©^c.^) tc j: -s 

[ 0 0 0 8] C ©ct ^ vmfifaVWJ&Z'Mv <~TZtcib 
*>m&&3>te<?2>tcibic. lafi^ja^^^Kf -Sft 
cc. ^ti^^ft'S^ft < ft&fc«5K# >; 

[ 0 0 0 9 ] C ©J: ^ (C^HSffl^SWJSp^siSKJt, 

(tft^ft^. 



5 

Of llft^A^S: £ IV & C i < . t&UDiaoQlaS! & 
$J$S < fr«P 5 C i A*f* *W £XR 
[00113 

* * wit* i m la* y a/ + *j j: onm&KfctteR o ft w 

&Xft»-&&f$ *. fcSF&I^K fcl j 'C. luSa* 'J fti 
HTBWfitt i oolHKSt >tSW6 ft S S* "C* 4 C £ 

[ 0 0 12] *^li©W*XJI(c*jc»'C, mSKVmt 
#0. 0 3-0. 2inmfl!£<DSUSft > ItffegJft, 'J 

[ 0 0 1 3 ] $^<WPFsSl:Sfc:te<^c, Hr8S*yw 
itR-Rgi±Jc i/ r iegfij.^ § *vct ^ c £ 

L/C*. 

[o o i 4 ] *e«0>9tt:£jitj:fcivc, iuiafetfW 

[ 0 0 1 5 ] 5 6tC, *S89ifl!>WSlAl*, * \) 

y i' * «rfs}*T ^5B|4f* <t gria* y u * fej: ovc 

r. g«ia* y i.- + fc-tom la^te^^^nenw^T* 

ft©'* y */ * 'J »tt * -tnerMBft? sft<D«»sn^ £ 

hBH £ & w u a<jia* y f + t mis$m.mm%mi 

♦jft«*=>ntrc»^ci*^jairs. 

[0 0 16] *«««!>wsilJlK:*M,»-cii. 'BffiatWK© 

«©Hm»ihE«:S9:W&C £*>*«* bo. 
[ 0 0 17] *R««)9WXIlCiM,>'C, mmm&# 
it. * y 2? a a y u > iA . v «j n > ai.a©3A, * 
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[ooi8] ^nnovMxiiiciMr^, irias^ft 
it. gtjsa* y i' +*H-*is}*<'&#tt##©*a!ffi0>» 
^J: D fc)l< m6£"? h c L i> v a ^. 

[ 0 0 19] *^<D9f^X^tC fet,^CJt, * I" f 
[ 0 0 2 0] 3 hUL , -^BJCO^fjgx^it, #ili'tt 

y v> «:fs»t- ^ifttft^Bffsa* y v * fc^^pia 

if ttft^BR 0 ft W *X*«&«r«^fcWJ*IJl«: 4it, . 
T . 89iax*5SO*^SP^CCX^C0?iei i bh>pwm> 

ifilifttCBuia* 'J ^> * «r£Rtc T *> -S C i &4$ita i"? 

[ o 0 2i]* -*nm<rM&x.mx * y ^ + <tsfe 
20 * y fvtwiT ^>?ifif±£B5ga* y f+feiWaii^ 

ti(*?:B)J0 fttf ^X^Sa^itifciSf^X*^^!,^, 

Si*. I5ia*it4(±tcf5sa^y^i-^s2i§r(./-cab-2>c£* 

[ 0 0 2 2 ] *BW>WSl»(Cte<r»'CW:, ffia^ffi^ 
o^*aoSitHtiaiati{4©}g^cctb^ri>w< i 

[ 0 0 2 3] 3 *!8W!>WJ6X>W*, * 'J i' * i. 

3o is* y t- + *fg}*-3-^>??ttf*<!: uia* y * fe^c^sa 
r. 8«ia*yi'+it, igfs^tc^s&^n, pia^tii* 

[ 0 0 2 4] *«fl<Z>W£l*K**»-Cl*, issa^fifr 
it J I S?SJS 3 0 !i^(D* y D D-7*b>>2 AS?dt§l 

ff-cttHftgfe. PsaK&^^o* y i> jtxfts© i / 

5-1/2 0 If SW^^rfc-^b* 2 *. ^tsi* y u- * 
•40 r«r>4ci*^f*(./i^ 

[ 0 0 2 5 ] *Kfl<DWSXJHi, ^JBX^^.fflXM 

L/fcC»/haSS© ^ ti 0 { 'J y ~7}\, > © 2 <SJ&Lh©S«: t> 
[ 0 0 2 6] 

urn) *»w©wjafiAKj:n«. '**Sfk*'*att 
^iiw <f©K*BX®*pg , r *^(c4jot-. * y «^ 
♦wfilfiBii, 4*j»*&<S5ffc^*ttimffif*->'C«> 
so «*ixffl©ettte^^-x«:ias«'*ct3»'c#. *y 



C*. 3 sfojWBHffffllt, 'Mats© ^fcO OKI 

iiHUtt cc3ist-r ictft<. 0 * ja*A < ton t? 

[ 0 0 2 7] 5 * ',' f + £ OX b : *-&fl§otTSF 

j£T £P8cc£ t; £8t:frifi]©t^8iyji<: b 9 y v 10 

[ o 0 2 8] $ k, # y ^ * &fe&©ikfc Lrfc* y v * 
-dtiiw * 4 4 *> K^iiflc t ntttewkoitit I* & 

ici? o ff»*C4(C J: ♦) . # y f *W«a«^»«*^: 
* '< T & C 4 «l"C * , iWflXBC?** ttBttftftKtt o . 

tr&i£*>tf>cc* A-xcciif.$f sci^rg, * y w 

[ 0 0 2 9] 2 6tc > fe&Opfefe 'J WJ»H-*>fe 

4 sK y 1/ 1- 4 Ufcssfisptf a> & % wfi# 

4©B8Ktt^0!>««<Btt«:^-ftS«*C 4K«fc ->TT 

l-tfgtC. *1>W^B<D!£©£ £;*:*<"?-£££ 
AS'C # , i**DXH<r>7v: * 4 Sptf^f fcK ** OT *>ii^*HC 

[ 0 0 3 0 3 S fc, * y i' + &*&^j*4T*C4K:j: 

o. sttyj/tHtffflti, ^taxBtc*ib-c$gm^s 

< gftf £ IsSUDXB-C* r fct£fr|XB<WfJtf K X 
[ 0 0 3 1] 

[0032] @ 1 ii*$MH©» 1 oy0Mm>tygxmv> 
fofcrnvb »J . H2 t*-£&p<*>S 1 C^&0tot»gX* 

[ 0 0 3 3] #fS5jte0*J>fflgX:& 1 1*. ii tcm*?2> 
X^SS <Xfti'*>?> SA^tefiSStt, XA5#5 

\t. &m^v. KUQx^c^iJDXBK^L/tr+^'i^t^ . 
^> pm^tcfij.is^ ma & $ 2 o m m 4-r 50 
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*. X*S'&5«Z;ifc(]pXl334?*(6l-r-5fiOCiJ > IS**S2 
mm©#y ?oo'7 lx>5fA7!>^w^?fti^:4. 3?e> 
(C. S^«t^H4L/"CODIl$3!>^0. 0 5mmfISfl> 
=tS«faW<D&B|«g {J&IT. *tcffij*aa4*>^ j 5, > 3, 

[ 0 0 3 4] I(,«mil--C0!)iKtJ 3 tt. 02 (C 
IS^-f^J^K. iri^-b^^^ h 3 a 4-tn&ifS9atf 

emcc'gia-tr^^v [- 3 bi^?>«3n, 

> h 3 a t 6 HC'JUS-tr ^> > t- 3 b C**-ft-eftSBlt>® 

> h 3 b ti^-r-sjija-te > nsjiAi-en-eftw* 

^•fe^'>h3a 4HjaTZ ^ > h 3 b , fei^fl^iS] 
iffftf* 3 c iia^rifil^ttf* 3 d tt, <i> 2 0 ain©-t© 

ttfe3tt, C«0«K^ft«KR:j:«), SUT^A <t§i**;iM 

<t*(Sj <*£t#tofi4l@K'/:frpJ> feJcO'R^ifil 

t*^4i/rt*. sus, «4aiB, *fc«y>ess?*ra 
t-SCt^r-*. <-cO)^v*^0- 03^0. 2mm*i 

[ 0 0 3 5]* 'J V* 2 tfifeRf -2> b *it, ttftoa 
SB*- ^> W / < 9 - > i£ i^'Ji'tf.fe^'C, i!S 
.>i*->tCfSt; fc«5tR* 4 X AOfe"Hc&#, b* 
5 # £B* »J ftrt SXSS^K-&*>Hi . b -;• * ODiJCft 

a««:ijiii»L/XA«e5«Ke ? ft^i/ftjati 

C©^, X*a&5«tCJ*^«>3rA^e©»tt|*4** 

S-r ^ J: ^ wft'^ffittia 3 A^SSflic J; trte 0 

©b y mizmno. -eoJioc b *zw?f%MZL, 
xi>^^ 

[ 0 0 3 6] **te«^«>iSi^X* I t*. W±(Dct-: 
fl*3*VCfct). *y V + 2 45ati#:4 4©liB]CC. $^|6] 
{XA«r^W^BlCiib{1^^*|fil) KltjEiTC. 

♦3 . /tfWjK «fc o-c b ? y ^ t AWKf 

[ 0 0 3 7] T^ttofe, H4tf> ( a > i<sJ: O' < b > (Ctg 
t, '-c . =Kttti 3 i*ii*(6](<: 4 A, ifltt^w t, ^cfccc , 

* y * *9&ittciLitdm u terns tw.*> o & < , w 



(6) 

9 

tt*#Stf t-r « fetttixa l -cab -? r i> rnnxm l ©*ye 

2«. &^H4l,T<Dlgfc?ft3 4*M4«M iOC'fl^C 

[ o 0 3 8] ttmmi&cisLuxit. '^mxm^. 

L,& <, >rg«M£i3K: Jc *? § ii £ # & , a 5 «CH jR 

[ 0 0 3 9 ] £©J: ^'(caatlTar^lKCC, fttfnXBL- 
ttf*4 4a>«tff»»tcj«SOfto3^ftao, C<Bl6.*ft 

wc»k# y i' * 2 < st*r * c tawtt < . * y 

[ 0 0 4 0]* fc, mftbicn1&miCtett2>m^mii& 
Wi Ur^fii 3 tcft* , a 3 K: BS^ & cfc 5 cc , 

WifJk^} £ # «J £ u * > h 3 x o>5 1 -> gg 0 5& 

**ct:*W'&J:5tc*&«>©'C** # 
[004 1 ] c toe uutfrs 

±fc <t> 2 0 mm'CW&O - 5 inuiW y -5 u * >58?fit' 

c>f«^friii/fc^tee*iig«cc*ytM'4i/r^b-^* 
2^^$n^, 

[0 04 2 ] ttfc, t?7?2£raft4£<MKft&S- 
tt*IRtt**t3 xi-l/T«. #y ■5Hf>#SBS^- hoc 

HI oft 0 ant flSfttt. *#«lte«fcWKr^*ioDfB 

I 0 0 4 3 ] fci±©J: O-KH 1 fc J: VB3 CdEl^T^S 

*[o) (X»*ttafjtfBlK:»bWW&*fli> fcttflMfcr, so 
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ft. A&l^ttt'- hitt*ii^1ft« % C*4<D % C. 9F£ 
* K A,&t^ K cfc -3 T b* 9 * * y 5/ * MM 3 ti & i 

&*«®®tt«>t**BXl»* HJ8W ^> « Sic 4> % n a? Utc 

So 

[0 04 4] *j%W©»2©**il«©Wai*K 
[004 5] B 6 CD ( a ) &i£&W}<D&2<DnfeWiQ>Wf 

ffittSHtto^Bl?**}. 08^) (a) lt*SB^cc«2 
^^«<D^X»<Dl£^p]&^ttfrHlir'A 9 . 

( b > umm&XMrV># y ^> *<DttffiB"ca>4 0 

[0046] B 6<7> ( a ) ^J: V ( b ) cctoi^c . 

*hw©w*xa 1 ^ y u * 1 2 . w^tRKSiitt 

(««ft^>«feBflS) 13. »tt#l 4toJ:0'XftS-t 

(x*^*>j?)- 1 5^*>««3n. xsa-^i 5.*, 

Wr&Ci^6tSL/< (B9Cr> ( c > gtgB) % pij^.^^ 
^JaD^HtSdM Omm % CA&J: J ><c»'&ccti. X^S 
**2 0mmtl±4 , r*» 

[ o 047] ^tfe^pex^cc^ssns^ y ^> -t^ 
I2^it, «#*J0.' 5wn)- hn«i^«^ct 4 -; 
*^^Jll/, C©*y^+I25i, B6C0 <b> imm 

2a. ffeft^. **^6^S*1^^^SiSlkcc:^tc 

y tM'/j^i 2 a^e><s*3nr^4. <-ux. 

»J y -M 2 4FJ?MtC^iiiE@3nfc 6 fflOWttiSWt 1 4 

[ 0 0 4 8 ] * yw 1 2 451410: l 4 tV>mt£jk&C 
SftZW&RtttUXiDfaigtZ I 34*. )5$^0. 0 5 

3nyci< y 1/+ I 2 a feJ: t>Wttg^ Maft-C 
<DKc*ft i 3 «<: a o , ■eti-tn^^cftAi/ra < v>v 
liXt < , * y ^ ft*c*& J: ^ecTtetofe — 

[ 0 0 4 9] 1U±4>J: ^^w.^SnAi^te^te^r 

tt. #yv-ir i 2teiowtt#i 4*»»tc»ifiir&c 
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tc. #yw5s©ait, &$©p& z tt*Dxa % c& -7 r 

«■ L/^c, »»©# y ^ +'hft i 2 a te^vmmm 1 4 
a zmm 1 3 -e*frr*c 4 tc J; 0 . $g«fc©# 'J v * 
^ft 1 2 a it. *n wi#bi bTSJK C 4*>*ft 
< . ts»©# L> i>' * ^Jt 1 2 a #-f* LU~?X\%m?i> 

fe*jtcMl/*Clt, 139© (c) ^OTST^cfc^Cd, 
* »J ^ +1 2 **-H*ffJCC 5 to »J tCff fflT & C 4 & «C 0 , 
I 2^-^^*PJtCj:h^C^^*^0©^itfk 

«Ws*ffiT , r*c4ft<. m*)£¥mk?i>c£&v 

C^^iC, ^sSSS^*<|^*DXffi©^*^ 

So 

[ 0 0 5 0 ] S fc, # U 5^+12 o>tmt t* ? 

^©MitC, |fe?S* U * >3'A^> y > d'A^fl^^ c 
44>-C», ?W4(*4l/f«. #»Ji?P07U>^ 

y^>tfite4:©J3^x#>*>i*<otfAtJB^*c4^ 

t 0 0 5 1 ] S fc, t£t*:§Pft4 l*r©»*to 1 3 ©WW 

4b*cit, sus, t*to«: y>$fl«<:m^c4^ 

t?#. Ii]7© < a > *&<r>(SB] < b > KHS?4«t: J ) 

cc . p«©3£f batc» +»stf tx » *«H4 r * c 

[0 0 5 2 ] f&Jbfc, 1 30*. 137(0 ( a > 4> 

&c>t*n {)>> Ka#r&<t:^(c 1 »nssnfci*»©* 

3atOZ9S*v cn^^> h i 3 at*. 
tc»* &4afcjSii^ 1 3 b 4* y 'J 

^4S^eciiSW&aa©^y y I i 3 c 4tc<fc^T# 
UStl, 1217© (a) KHH«r&<R«iai 3©&<teiO? 
> h i 3 a it. *©**8P©Rii^ 1 3 b ©H 0 4* y 

? > 1 3 o^mcit&r^m^^^mu^nx 
*>o . is] { b > imthrzmm i 3©#-tr ^>>n 

3 a tt, *.*8|l©Sa^ 1 3 b3^6fc*H*ti*B£Sn& 
A L» ?hi3 c©*Sia5©-gBT?Sv^CjiiteStiSJ: ^ 
ccff5fi£$ni:c^o «l*bl3!i, C©J:^<r»«4T 

CCttMfCfflB niter*) mi^m <«l#fcH4ElG 
*fsj) Kli£#OK<iatfifi4*r0. te*Dxa©**tt 
®«95f btc# t> *c t aa- ^'tciaaw 4 c 4 * . 

[0 05 3] *fc, #>J^+«»tt8; 1218© <a> 
Jew (b> cc|3Sr&J:5^iS.qj5T-5C4t>t?*4o 
trfo*>, RH*iSCC»StT44 4t>iC{S*l«tCi^at 
I/. ft£L/fc#y 1 2 xa©fi|»*£< i/c, 

*«■©* * a HJflStf Be *> $ ?E> tc * a- XtciiSre 4 
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CiJWSScfcMC&S, C©4*. *ywi2x© 

7:^ 3 tiiii* u 4 mtm * ft 0 ©/sis© 2 iss*© 

»4U *2 0nnn4l^c. *Ptt*i4xi, # 
y^ +JW4-1 Sxa4HI«tttC»«|0. 1 3xtc 

te^-Cfc, *'Jt'+ 1 2x©*ys^^'hJtl 2xa4iH 

[ 0 0 5 4 ] U±©J: ^tCift&Utcffi&llM&m^tc^ 

[0 05 5] tl±0>J:-5«:. a6tec»l/H9tc|aSf 4 
UteFiltc t «, * ? - ■¥> u > XS©**(JDXffi * *J ^> 
4«©9FJfeXA 4 o , PJ«»«©XRS , & 1 5 ±l£&& 
«*4l/fc»ttW4"l 4, Mx^IU S£?Stef4l 
4 . 14 xi^PWtt^lBttaW 4 U^©«El*Ja 1 3 , 
!3xi, fi«^ai3, i 3x±K3¥tetfl 4, 14x 

1 2 xa^a^'J 1 2, 12x«:IT4SSi 

wfiT*«^cte^r<>. #y^*Htffatt, l^?3QX® 

fc9. ^7— ttWfi-*?Ttt5C4^T'*. Sft:, BftftCJ: 
&«JttS:ffctiBC , S'C44>a^ 0 *4*DXffi±© 
KSWa^toO ©BSH© 2 »#Jz©gft?nr 4 X^tc 
J:0. gfttfixaa© l/2-KT© J J*5 0t^»ffc 
•T4C4^T*4 0 Trjrtp*>, **ttP«©W*X*«CJ: 

n«. u > xtt.4-©***-?-* Js^M < Htffr & 

t 0 0 5 6 ] *»iB©»3 ©MMM©9HXIi(C 

[ 0 0 5 7 ] 0 1 0 © { a > ltfcftff©*3©AttM© 
MfXAQKBIBfft 0 . P) ( b ) ttPWJfcEH©TH 

[ 0 0 5 8 ] B 1 0 © { a > J: < b > tCfec^C, 
KiaW©?FJftXA2 lit. Sfe4l/fctl|6©*yt' + ^ 

2 2a^&fr44<y 2, Wfc©#y ^+/J^2 2 
a**nenff»y*«Stt©«f*a5»2 3 a4Cti6© 

40 txK©em$«iA 2 3a ««w(c jitrr *tt?tt©2tttt 

»2 3 b 3^6tt 4ffi««H 2 3 , ^Se t/ft:aik©Wtttt 
.Jt2 4a^&tt4W14tt:2 4teJ:cyXA»& (X*^t 
>?)2 5^6m.SSn. X.mS-&2 5it % ^^b<;t 

3 Ofliaiifi, 

[ 0 0 5 9 ] ***6Cl©SHex*CCfert4* y f + 22 
<rtt'&iE4'&4< l J^^/hK a 2 2 a tUX&, a#^4mm 
ri?^0 . 5 mm-- 1 a* m©Rttff^tc©,^^ ^fc b* 
so Cti&©^>J^t4>ft2 2a'tt. (EtKtf 
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<,c&n snz. * i' +■ 2 2 =& to.^ y f * 

JWt 2 2a ©ttgtc it, t ■;> y u * > 

[ 0 0 6 0 ] * 'J f * -'I^M- 2 2a .tpi** 2 
3i*. 11***0- 0 5mmOOSUS. iSilffih 

>#wm<tfg.&tiK. •£ -?*c $ n. tH»o>* y •> * •*> 

H-2 2 a «*hen£M$?£a&<Z>fStttf £2 3 a i C 

<>2 3 1) i^mmsn-c***). fe+sicf^^nti,' 
[ o 0 6 1] sy-c, ?afif*2 4 6tea?&isfc<iHtt£tt 

K-24ati, Jl*^3mm©*y ?oo7l,>3A, 

y i'*/h*2 2 a tll^©j$#t?S#<M ramff&cc© 
J?S3 tar, fiittsM* 2 3 £&A/C'# 'J f * -'Jn^-2 2 a 

[ 0 0 6 2] C ©J: 5 (C. tf y -> *.f>#2 2 a A> 
feft*# 'J W 2 2 <bttgK<Z#MittH-& 4 a ?!»6a.2>5S 

tt(* 2 4 it, -en &«>Hite ik&c&ti 4twq*©tstK« 
t*2 3*c*n-enBS**t»fci*aiit?. xs»-&2 sees? 

'J i' +-'h>i-2 2 a it, -t-ft ^n^{- b <Ci 

a < . must©* y !> * -'hft 22a it-f*©* y f + vz> 

£ J: 5 ic , r «t — ?© * 3 0 mi m ©X* i 0 "Cff ft 

[ 0 0 6 3] ti±©J: ^K»«Sm:3|s3as«®W*X 
*2 ltCtel^Ck*. *ytM'2 2te^:^fMte^:2 3-SriS 
mi£fim?2>C itcj: »i . tE*<WBF«SfXJlCCtfc'<:-ca® 

s***< -rsci^r-s. *y v+fiSj^Mtt. 01 1 
tt**i*fif < pa&t&aoxaLT-.fc 
vcm&jgxh L©fiM*K * A-xtcjeser-s * <t *> ic 

ttZ>. ttit>%. #£*MS*<**<1*faXB©&323Kig 

+ w^a^JijxM^afcis?— uLmtc*) , * y f + §f 

j£HF3©E*7:»?S7*— 1fKT&C i^'C*, 

■c- u c, a*©* y v * 'i >ft 2 2 a a <fc tfwttaw 2 3 
a *tt^<B*i*tor«*Ufc«tfS&f*2 3 tc£ 0 m% 
■fZctK.**). *g&©# y f + .'h¥\ 22a 1, x 
®* ic&}< Cf,Wj: < , &&©* U i' +.'W4-2 2 a A*— 
#4<t-9"C*3 OmmC!>XJI t il/t:fPfflr*fc«!><C. X 
=S£© 1 /2 f,T, f 1 5 mm Vrf<DMM < b* v 
=&tr?^iaDtC3fi-t/ C(*, * y t' + 2 2 ifi—fcffJK- 
*) ta D tCff ft-T -S C i i a D , * 'J i-' + #<0f£&© 

[ 0 0 6 4] *AtfeM(Cte»«9FJ$iX||«^t^cMftO 
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n 

fc. 

[ 0 0 6 5 ] * "C -<S^^Pl<DlSit5pi] L L-T , @1 2 tC 

24 aA^f^S*ifil<7>*i<:ftb< ?a*?*>, » 

*I*<Dtt * «r«M*y * J: 5 tc , »J S 5 »tt«H- 2 4a 
<DWK«WAjtSS2 6 ?rIAS-&2 5±«C»W*C i h 

xzz> 0 ate. -e«>fih©msEit, ai occsTjvr-Ssits 

4. 

[ o 0 6 6] c nfE>€>fanF*ihit2 6 mmffi2 4 

[ 0 0 6 7] 3 ^>tc, lU 1 3 icmtn?2>£ *> t>C. 
2 4 4:*g^4lSii©5tl4gpW-i L,-C . = << 4 

20 $^3«im©5H'.'Htti2 4x<frfti<^Co ate. *C>f^ 
<7>ms£it, El 1 0tCS*TSS*6««ipj1*'C4>D . Kl— 

[ 0 0 6 8] 3 Wttf*«C«t«WiOi:, Hi 4 iC 

?h?<i: *> a v y > -r c <t 4> -c * 4 0 Tat> 

X^^>-f>^2 5 xfC4<J(,->r, ^©SBoci^iSri.fe 
MHOS' U >^2 7 tC^|iiT6JE^S2 8 

Sg^e©^ y >^2 7 {ci*flit tc&w L-r»s§5itea 

XT — SriSAT S C i. tc«t; D . cjfiftfi 2 9 itB^T^lfi] 

30 ccfaEsnrc^o cn6©Bift!F0:2 9it, m&btcm 
y i'-t'.t>tt-2 2 a cd-t-n-enMiS(./-ci3?<j§^c^o , 

&Wl$m 2 9 4*. p|j£ L^C^*fi«*7>3f I4^5fr 2 4 a ^ 2 

[ o 0 6 9] a fc, £#®tt2 3 ox&emt ox . m i 

5K0m-r4^^tC, *y i'*2 2 5w.W^l'yt 
.'hH-22 a arfStHr? 2 3 x a QM % =£ (toii 
ifSg|l^2 3 x b J: »J fc)^< fK."5$l/?cfg^<7> : tS^g|5ft2 
3xi?4Ct«Jf4. piRtt, #y^>-t-/jNH-2 2a 
40 3 xa©)¥*£0. laimib. -eoC'filj© 

aSSSS[i<5-2 3 x b©J^£ 0 . 0 5 ffl ffiil/fe, 
^{C. * y ->+/J k )+2 2 a =£«J#t-4ffi#SI5^2 3 x a 
^ffe«3C'^5»2 3 x i) J:OJi<f -2>c:i{<:j;*i, fU^c>K 
y i' + frX 2 2a ^^©HUtt&sa <f*Ci^C$, *> 
O0««W»ifc3&i*»tC"C#&J:^«:a&. Sfc. fife© 
^§159-2 3 x bitwUfc^CC, ^*a^ffi©aM^tC 
it X A- XCCfft 5 C t Ai C # 4 C £ i*^ ^ S T-fc ttt*. 
[ 0 0 7 0 ] f.±©J: . UK). @12 a<,> b@ 1 

5icnm-$-4ii5se«teJ;i:j £ '?:©s:^P>]«cte^rk*. s y 
so - ^ l- > x^f® Wlnifflt mmiM J: 0 (>^<D9FJfl 
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ffittSM**/rS3"ttfc#«£ O&lAtC J: 0 , ^SEfflS 
*** * W&*[IX18&SFJ£T **B£CCfc ), »ir , fc*fflXB 

«WBK(cfii-7*c£®'S' Ffj^xflc^a^.iaxB 

tClSi-tcSfcO. i^&ffl8*tf&5C±j»'C*. 9FJ& 
[0 0 7 i] PFJ^X*^, *«ffi_h<Dl»* U fc t * ' 

[ o 072] -xic, -zmmm 4 o>mm<m^x^ 
[oo73]0i6 K*j<^t, -&mm<D&mxm 1 

it. #y W£Ui:©t*??3 2, K#i*©?iHffef*3 4 20 

£ U < It^P^CfiSfffrCwfiSSn. X*Stt4> 2 0 in 

S5{C4*xeS33 5cr)?fJliia^RS-c, S* 1 Ora 

©5W4# 3 4i*. Iftls 3 5 <D5fetHs|i 3 6 ccft £ 
J^KSWfttf^n, 5€t±iSP3 6^'*ffiue«ft0«>i> 
fr< 1 iMWi)?< . -e<7»1^^3 mm-C. J ! 

WCfctiflfclftStl, C fl»IH4# 3 4 ±tCi*. )*##0. 
5 ffi m-- 1 mm© { f 9 > * 'J v+ 3 2 

[ 0 0 7 4] C ®* 'J V* 3 2 it, put*. &gftCDi!!itt 
St -SfiJtt'' £ - > £¥f "T •£> k©'C fe-ji:, fl; < '? - 

KDflW-SXftS-g-3 5fc:£:fotf , f ? fkjS 
fitte tm L/X^ge 3 5 «(C f r * £ I*? L-*Cs£ffJ£4T. 
COW*, IAlte3 5«Kli*»=rj^fl»Ptetf:3 

4 #8 * ft h t\X t, > 40 
[ 0 0 7 5 ] W±OJ: ^tCffiflSSn******©!!*! . 

it. iS^1*'<Wsm# 3 4 i*lftlt 3 5 (fiAagliitt 3 

5 ie «fc « jf#tf*l*lj;s ft & fefttC . %W, UiC < < , 

[0076] btdfi^-c. ykmzm<offl£&}m&v<b 



'HH2 0 0 0-3 1 7 797 
1& 

Z&7iiiX.faZ:Wg~?Z>iS£lZ> * 'J i' + 3 2 ©Sffga 

it. 3 4 agt9-wf§rg u msm 

s > +32 ©WSa^B^-tCtWlIIiBtC a & 0 . ttDD 
XffliSfci— tcm&fhCt&VZZ. Ctoicj:*). *m 

^. Sfe, mS$tiTtJ: x >C<LiC£r>X . t^iQXSi {b* 

? > # y + Sfi^a i cf^kcti^flg^ g . -entc 

'AMI oT^T^-ti^tj^J: -T. Jj<y V* 3 2 <L» 

3 5 <D$$MtZ |S)-C>flttC'^a^ 3 6 *5gSW t>t\ . £V> 

6 *W&KG>»£f* 3 4 ©Si w i, C i. iC J: 
♦J . ?f fi#:3 4 ©fulfil < $SJ^O?jlS?)^lfi] > ©^Jfiit^ 
jy<3$AfE>n*<, f ?Mfif*3 4^fe9ilW^ 

n-C << ( fc* ? ? > # »J + 3 2 ©m#|6l<DS!!l3 4>Rtt 
CC^Hi^S 6iC^, *itP$^4>n^ 0 CMC* 6. #Df 
-f ^ fS.^T -2. f y *<Di!ti-¥>iife^*r* <'Ci J>*C * ^„ 
S?c. *?:1**0XM{Clf L/ftW-SBStCit. WS^Offi 
l»=TAa ?<:tt^B§^5ittf**^ I'Cl'Sfeft. X* 

[ 0 0 7 7] -*^tS|?H(DS:igpil«:El 1 7imtt 

^P5tta^g^iti^B3 7 ?:IHI-&3 5 x 4—f*«CCiS 
w-Sfeor-feD . c««stt^ai*3 ?i#!ecpqstt©=f a 
«®9Wi<t:3 4 x *«^r 4 J: ^ tcXAS-^3 4 x Ktt 
^tfKi^ ecoiic $ 6ccjs^o .5^-1 mm© < f ; - 
*) 5l<y 3 2 xtfiOftStvCV*. X*«s 3 5 x 

3 4 x^SI^^^ijT^. 

[ 0 0 7 8 ] C OEE^flftCte^T: <>. H 1 6 (C@^f4 
[ 0 0 7 9] C ©J: ^ Cd. *^<D.^4©^1?1JC-^ 

x*ic j: nit. xjut&®«t»*«Jtc»iLflt»i<w*saiai* 
o&®&<Dfatl,xmi,>zcttc£t). bhi'i*. x.m 

♦J. 3f{4i*tt^fBi (9FJ««>aAr^ifi]) < f 

teurtW&*[Hi> tcit^$s:-c^fa] <ii»j^c>jlS)^ia]> 
^: - r » f * # y + ^nsti^ sn*^ 
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[ 0 0 8 0 ] "Ate, -*ftW©»5 <^IBI*IHPWXRK 

[ 0 0 8 1 ] m 1 8<*> { a > fe J:t>' ( b ) ccfco-C, * 

IC? ftfeottt*. b y 9 Ztmt? 'J !✓+ 4 2 , 
»l4f*4 4 tei:!:a*Ss (X»^+ > £ > 4 & s&>fM* 

XJtite4 5i*. i!?Sl/<k*l^*pX^!C']^*DX 

5<DWnx#i£^nr«BtCtt, )f*^2itim'Cj i s 
Slfig 3 0 g^CDsH >J * D n 7* u > iA* & « .2>R«el#<D 
SS14f*4 4 jtfft * frW C f* 4 4 ±«ff**s 
0 . 5 mm- 1 amot: 4 2«f?nr 

Cfl>b;>?*y$'+4 21i > 9HMM 4«>ftSiB 

tci-a ^rijiacD i/5-i/20 aft<MS. w»o . 

C> < b > tcm^-r^ J: ^fc . <e i - 2 mm, 1 mm 
Wt©tS*©»tt©fi<*»H'4 2 a £Wtt*4 4®?Hi 

b-;> ?*B10 tftf€>X.mes4 5 K 
«XKftjH*«<:ftI»t-Xaa^4 5ftlJtCf ?££3<.,T 

[ 0 0 8 2] 4mMOBftfXK4 1 fcLh®<fc ,J 5K: 

i®i*?g&<7>eittSBM- 4 2a «W»T?* 9 , -c- (.,£ . xja 
o$ U fttt Afti'J v$ < x tcs^ TpJU-c. is .*mx a 

fe-T£X:S(Ctb^r , b 9 'J Sfj£ffl<P8P#ff-& 
BCD^Xffl^Jf^cfS^cafcfiH,. # »J *' -t-SffgBd* 

[ 0 0 8 3] C ©ct ^ (C. $?l&fl<E!»JgX*fc" &ft 

ti. wfevmic. msZ<P£5ic^<D&i>mi*i$x-*>*7 
rt>. «i'wa»*T# 'j i'+^ffi^JAupxaKWi/ 

ft W £ C £ t^C Z&tcib. b ? y -tr .&ifctg'$\& C 
£ 4> & < , ^ 0 (D^iff b<<: i>^nt ti 

[ 0 0 8 4] -^ff£1?l]<D!S;fi5PI]«:lll 1 9K@iT 

*. Commit, e?-?€:fl6JB-r B» 
0 . & - 1 mmfi&<*> <?SjS> * y * u * >«r L» > ^ 
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(cvtiU/, c © y > ^tt-i< y v 4 2 x *piax 
i>ci^rg. * y -t- i b r ffi^-c # ^ <?>-c *n 

[0 08 5] C®«t^CC. tfVQUfl'. 137 

f bx * u >^ai { -? 7 o > > ^^r^< y ->+if 

t. iiUfra-aKfiKBSDrtwrtts-rsc: igniter 

[ o 0 8 6] *^«p»5©ii*«fiPWjafxR«:<fcn 
ti. tt^Ass&fb-r ir* w«r&i*'C*> ri-'w 
^f^^mr-mifa^ y >> t Bf ^-wWRttKcc— titcttfli 
xa^^M-r^fc^ iif.!£tt*ij|< . u&*-?-c. *y 
v+«z>s:®afe^w< -c-rtffei*, w^^tc tr ? y 

^ + 5WW8!l/'CL.a^4<,»5BIIHt>«t<,». -t-t/C. b*v 
[ 0 0 8 7] 

Ci^T'Sf, # y^ + 9fBgffi*B^1sS*aXffltCiS)-K^ 
30 fcO. fim&ib££G£C£«< , I^TBXffi^B^- 
^iSEf-r^ci^r*, ^^tc^ #yi'*PFJgiBi*, .'h 

[0 08 8] 3 6tC, #y^-f it/'Cb;- ♦^r^i'CSF 

J^-T Slf^tc^D ^SI-^isiC'^girA^ <fc 5> b »■ ^ # y v 

[ o 0 8 9] $ ft. * y i' + *ts?!s®542: i/ fc^< y is + 
Wte&Jt *c8tet t , c n^> ^=it*(Bj {<: tis » '<: oj 
KftL 0 ftW&C ice J; 0 . # y >> figl^S^^: 

VFfiBit, l*BDlBI<t>«ttK:*-5r*S«'*fcfi!>. %bD 
50 XBiC^Bfti-iC^fcO. ^-nf?f!g?:^^Ci^T' 
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a. Sfc, weiej:£«K£fb*ifl<: re § 

[ 0 0 9 0] 3 h (C , ttg£0B4fe£ 'J > * A »H* 6 

* , iwnxffico^: * at SJ^atf fcK # o r ^ tc 

[ 0 0 9 1 ] S ?c * «J + &$rSFft£-3-.2> C iiCJ; 

ist* -sriKUnxBcjfjttKXA-xtciatET* c 

[0 3 ] Tfc&Htfr)* 1 <7>^^«Sjflr>9FgX^<DK^l'IJ&* 

[04 ] ( a ) fcJcO' < b ) l£&*m<om 1 <V0M8io> 

[@5] -^ifeBj©^ 1 o>m i«w<D^ijw>Jwniffltc 30 

[06] ( a > i**&g!<8)|(2 ^ttfflGWJ&ZJIOBfi 
[H 7 ] ( a > fc<£ cx ( b > i£*ft9J®*2 <DPMM<» 

[@8] < a > J* 2 <WI4» Wte>W*I JWMfe 

*PII«:Si"riHBiaT?a>*) . < l> ) Isl&MEEJUPXSM 
(Ctett&#yt'+<*>3Effl|g*t-*£ 0 40 

[09] < a > *s <fc £>' { b > 2 <DJ^ 

a-e**? , < c > i*HwsmK**t6tm*i© y * 7 

[010] ( a > Ii*^«D*3QftllM«>9FttEJI0> 
[011] -^fl^MS^tfe^SSgX^lC^^^jJIj 
[012] *^B^^3©||*fe^©i3i^XA^^^ 

wnfifBsar**. 50 
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[013] ^ncM3C^ffOHfMXJ|({>ii<^E* 

[014] -*ssb£©s 3 <c&&Memmx.&<Dm<C'mz 
[0i5] ^i^»3©<a»«©i»eiji©ft«a!® 
[016] ^iii©*4'©*te«©wex*©KiBa'c 

[017] ^^J» 4 ©^0l«>W*I|» 

[018] ( a ) lt*fm<omb<V0Mf%<&®&XMO> 

mmmvih *j . < & > lii^is j&x*k: 4$ w •& * y f +0 

[019] ^ncMSdDllMMCMfftfXclitC^&tt 

y v + cD^Hm t-*> z> . 

[02 0 ] fS*©9fJSxa®— ^^iTigfiiilS'Cjb 

1 9F&XH 

2 # y w 

3 tiftttBtt <ffil«3) 
3 a £Of > I- 

3 b WZLfe JOt > h 

3x #y?U^>|^Si'- h 

4 ?ff£ffc 

5 iSSa 

1 1 9FJ&XA 

12. 1 2x #ys^+ 

12 a, 1 2xa tfU^+AH- 

13. 1 3x <mm-> 

13a -b^>->r 
13b eil7\ 
13c xy?h 

14 ??fif4 

1 & iftis 

2 1 WJ6IA 
2 2 

2 2a #y^*.'hK- 

2 3. 2 3x tSttSBtt -<«[|*to) 

2 3a, 23xa 

2 3b, 23xb iiSSSH^ 

2 4 *Btef^ 

2 4a iiliSliM- 

24 x aJMito 

2 5. 2 5x Iflls 

2 6 WnttikM. 

2 7 s/y>*^ 

2 8 ELlTM. 

2 9 mut 

3 1. 3 1 x Wmx\M< 



3 2. 3 2x #'U'+ 

34. 34.x maw 

3 5. 3 5x Xlis 

3 6 £tUtf 

3 7 Cmft) 

4 1 WJSXA 
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* 4 2 
42 a 
4 2 x 
44 
4 5 



[HI ] 



[02] 



[@19] 



5 



\.gz ^^bx ^ 4 **** 



wggsm 



2 #y v* 



3a 



3 




42x 
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4*692 O O 0-3 ! 7 7 



[06] 
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123 



13b U^R 
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13^ %m*z 
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[09] 
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LSx 
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[013) 




25 24* a* ^tatfe 
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m 1 0 ] 



[HI 4 ] 



mmxR 

21 



21 




-2s samst 

22a 
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*2a 
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31x 



[SI 7] 



^35x JCfc&i*? 



32xtf 1 >V* 



[0 15] 



[H I 6] 



23* 
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31 
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